Abstract. We present detections of spatially resolved CO(J = 2→1) and CO(J = 3→2) emission, respectively, from the lensed submillimeter (submm) galaxies (SMGs), ID 9 (z = 1.577) and ID 17b (z = 2.308), found in the Science Demonstration Phase (SDP) of the Herschel Astrophysical Terahertz Large Area Survey (H-ATLAS, www.h-atlas.org). The detections were obtained using the Combined Array for Research in Millimeter-wave Astronomy (CARMA, www.mmarray.org) and confirm redshifts of the lensed galaxies. We exploit the CARMA data together with existing high-J observations, to determine, among other physical properties of the lensed SMGs, the CO line luminosities, brightness temperature ratios, gas masses, and spatial sizes.
Synopsis
We summarize high significance (> 10σ) detections of CO(J = 2→1) and CO(J = 3→2) line emission toward the lensed submillimeter (submm) galaxies (SMGs) ID 9 (z = 1.577) and ID 17b (z = 2.308), that were discovered in the Herschel Astrophysical Terahertz Large Area Survey (H-ATLAS, www.h-atlas.org). The detections were obtained with the Combined Array for Research in Millimeter-wave Astronomy (CARMA, www.mmarray.org) and are spatially resolved. From Gaussian fitting to the spatially integrated line profiles, we obtain CO(J = 2→1) and CO(J = 3→2) line peaks of 19.4 ± 2.2 mJy (ID 9), 38.6 ± 3.8 mJy (ID 17b, component 1) and 13.1 ± 3.1 mJy (ID 17b, component 2) with line fhwm of 371 ± 52, 157 ± 26 and 248 ± 73 km s −1 . From the fits, we also find redshifts of 1.5746 ± 0.0002 (ID 9), 2.3047 ± 0.0001 (ID 17b, component 1), and 2.3070 ± 0.0003 (ID 17b, component 2). The line parameters correspond to velocity-integrated emission line strengths of 7.63 ± 0.91 and 9.87 ± 1.22 Jy km s −1 , and line luminosities of
where μ L is the lensing magnification factor) for ID 9 and ID 17b, respectively. The detections will be used to estimate, among other physical properties, the total molecular gas masses, spatial sizes, and star-formation efficiencies of the SMGs and compared to those of similar objects in the context of evolutionary galaxy models.
